Patients, methods, and results
After getting informed consent we studied 22 fetuses fulfilling the following criteria: (a) ultrasonic evidence of abdominal circumference below the fifth centile3; (b) no evidence of congenital abnormality; (c) Doppler velocity waveforms in umbilical artery, descending thoracic aorta, and internal carotid artery abnormal (below the 10th and above the 90th centiles) compared with our reference ranges (see figure) ; (d) reactive cardiotocograms at the time of Doppler measurements.
Fetal blood flow velocity waveforms were recorded from the umbilical artery, descending aorta, and internal carotid artery by means of a commercially available pulsed Doppler system (Ansaldo Esacord 80). Waveforms were obtained as described2 and vascular resistance evaluated over 10 consecutive cardiac cycles by means of the pulsatility index-that is, (systolic velocity -diastolic velocity)/mean velocity. Maternal oxygen (60% humidified) was delivered through a facemask with the mother semirecumbent. Recordings were made before and 20 minutes after oxygen delivery. Changes in the pulsatility index were considered relevant when values differed by more than 20% from basal. The clinicians in charge were not told the outcome of the blood flow measurements. Results are expressed as mean values and 1 SD. Statistical analysis was by paired and unpaired t tests, X2 test, and the Wilcoxon rank sum test.
In all cases the eventual birth weight was below the 10th centile for Italian population standards. Twelve mothers had pregnancy induced hypertension, in four cases complicated by proteinuria (>05 g/l), the remaining 10 having no obvious cause for retarded fetal growth. No fetus showed a relevant change in the pulsatility index at the level of the umbilical artery ( figure) . Moreover, though the pulsatility index from the descending aorta decreased in 12 fetuses (basal value 2 98 (SD 0 33), after oxygen 2 2 (0-14); paired t test, p<0 001), no such change occurred in the remaining 10 (basal value 2-90 (0 4), after oxygen 2 82 (0 5)). At the level of the internal carotid artery the pulsatility index returned towards normal in the 12 fetuses with a decrease in vascular resistance from the descending aorta (basal value 1 23 (008), after oxygen I 56 (0 1); paired t test, p<0001), whereas the fetuses with no changes in the descending aorta showed no such response (basal value 1-20 (0-05), after oxygen 1 25 (0 07)).
There was no significant difference in gestational age at the time of the Doppler recordings (31-4 (SD 2 96) weeks v 31 6 (2 58) weeks) or in eventual birthweight centile (6 11 (2 47)) v 5 -33 (3 * 38)) between the oxygen responders and non-responders. The interval between Doppler examination and delivery, however, was shorter (median 6 days (range 3-9) v 18 (7-28); Wilcoxon test, p<0 001) in the non-responders. In this group of fetuses the indication for delivery was invariably acute fetal distress (as shown by abnormal cardiotocograms), whereas among the fetuses showing haemodynamic modifications after maternal oxygen only two suffered this complication (x2= 12 -1; p<00005). Furthermore, the fetuses responding to oxygen were in better condition at birth in terms of their Apgar score at 1 minute (7 56 (SD 1-13) v 6-11 (1-41); unpaired t test, p<0 05) and umbilical artery pH (7-26 (0 03) v 7-22 (0 03); unpaired t test, p<0 05).
As an aid to predicting acute fetal distress, the absence of a fetal haemodynamic response to maternal oxygen had a specificity of 100%, a sensitivity of 83 3%, and an efficiency of 90 9%.
Comment
Abnormalities in fetal blood flow velocity waveforms seem to precede the appearance of pathological cardiotocographic findings, but the time interval between these two events is difficult to establish because of wide intraindividual differences. On the other hand, the trend of a change in values towards normal after maternal oxygen proves maintained placental transfer, which might justify continued treatment of these fetuses with maternal oxygen.' Our findings suggest a potential role of the fetal vascular response to maternal oxygen as a test to obtain better insight into the functioning of the fetoplacental unit.
